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Aims: To investigate the effect of pelvic floor muscle training (PFMT) taught in a general exercise class during preg-
nancy on the prevention of urinary incontinence (UI) in nulliparous continent pregnant women.Methods: This was a
unicenter two armed randomized controlled trial. One hundred sixty-nine women were randomized by a central com-
puter system to an exercise group (EG) (exercise class including PFMT) (n ¼ 73) or a control group (CG) (n ¼ 96).
10.1% loss to follow-up: 10 from EG and 7 from CG. The intervention consisted of 70–75 sessions (22 weeks, three times
per week, 55–60 min/session including 10 min of PFMT). The CG received usual care (which included follow up by
midwifes including information about PFMT). Questions on prevalence and degree of UI were posed before (week 10–
14) and after intervention (week 36–39) using the International Consultation on Incontinence Questionnaire-Urinary
Incontinence Short Form (ICIQ-UI SF). Results: At the end of the intervention, there was a statistically significant
difference in favor of the EG. Reported frequency of UI [Never: CG: 54/60.7%, EG: 60/95.2% (P < 0.001)]. Amount of
leakage [None: CG: 45/60.7%, EG: 60/95.2% (P < 0.001)]. There was also a statistically significant difference in ICIQ-
UI SF Score between groups after the intervention period [CG: 2.7 (SD 4.1), EG: 0.2 (SD 1.2) (P < 0.001)]. The estimat-
ed effect size was 0.8. Conclusion: PFMT taught in a general exercise class three times per week for at least 22 weeks,
without former assessment of ability to perform a correct contraction was effective in primary prevention of UI in
primiparous pregnant women. Neurourol. Urodynam.  2013 Wiley Periodicals, Inc.
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INTRODUCTION
Urinary incontinence (UI) is a well recognized health prob-
lem that significantly reduces the quality of life and affects
women of all ages.1–3 Pregnancy and childbirth are considered
to be important risk factors in the development and the wors-
ening of UI.1,4
Pelvic floor muscle training (PFMT) is an effective technique
in the prevention and treatment of UI in the general popula-
tion4 and its effectiveness has also been found during preg-
nancy.1 Moreover, based on different studies, it has been
found to be as effective as other treatments5,6 and according
to a review by Cochrane, it should be included in the first line
of conservative management and of primary prevention of
UI.7
In most studies, PMFT is conducted by physiotherapists and
its efficacy when taught by other professionals such as fitness
instructors has not been found.8 To quote Bø and Haakstad8 it
would be less time-consuming, more cost-effective and possi-
bly more motivating if PFMT could be taught in a group set-
ting by fitness instructors. However the professional who
should design and lead the session must meet different
requirements. A Physical Activity and Sport Sciences graduate
has both the theoretical and practical knowledge to design ex-
ercise programs taking into account the training principles,
and moreover has a pedagological background which could
enhance motivation and long-term learning.
We hypothesized that PFMT taught by a Physical
Activity and Sport Sciences graduate and included in a
pregnancy exercise program is effective in primary prevention
of UI.
MATERIALS AND METHODS
Design
This was a unicenter, two armed, open label, randomized
controlled trial.
Participants
Pregnant women attending the local hospital for antenatal
care were asked to participate in the study. Recruitment took
place between October 2009 and October 2011, and final data
collection finished on June 2011. Inclusion criteria were: being
healthy and primiparous pregnant with singleton fetus, being
in gestational week 10–14, not suffering from UI, able to com-
municate in Spanish and able to give informed written con-
sent. Exclusion criteria were: planning not to give birth in
Fuenlabrada University Hospital and any contraindication
according to the American College of Obstetricians and Gyne-
cologists Guidelines.9 One hundred sixty nine women were
included in the study. It was approved by the Ethical
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Committee of Fuenlabrada University Hospital (Madrid, Spain)
and followed the ethical guidelines outlined in the Declaration
of Helsinki (last modified in 2008). All women provided writ-
ten informed consent. The study is listed in ClinicalTRials.gov
(NCT 01578369).
Intervention
Women in the exercise group (EG) were asked to participate
in a structured exercise program for at least 22 weeks (14–36
weeks of gestation). The program consisted of 70–78 group
sessions (8–12 women). The sessions were held three times
per week and were 55–60 min in duration. The sessions were
performed in the hospital, in a well-lit room under favorable
environmental conditions (altitude 600 m; temperature, 19–
218C; humidity, 50–60%).
Each session consisted of 8 min of warm-up; 30 min of low
impact aerobics (performing different choreographies) includ-
ing 10 min of general strength training (e.g., core muscles,
pectoralis, gluteus, quadriceps, calves, biceps); 10 min of PFMT
and 7 min of cool down, which included stretching, relaxation
or massage. All subjects used a heart rate monitor (Accurex
Plus, Polar Electro OY, Finland) during the training sessions to
control the exercise intensity (65–70% age predicted maxi-
mum heart rate value). The Borg Rating of Perceived Exertion
Scale was also used to guide exercise intensity (12–14 ‘‘some-
what hard’’).10
The whole session, including PFMT was designed and taught
by a Physical Activity and Sport Sciences graduate. At the be-
ginning of the program, women received information of anato-
my and function of the PFM and why the muscles may prevent
and treat the UI. At first, women learned to perceive their pelvic
floor, and then learned how to do adequate contractions. There
was no former assessment of ability to perform a correct
contraction or any measurement of pelvic floor muscle
strength. Women were asked to test themselves at home by
trying to stop the flow while urinating, touching the vaginal
and anal openings and using a mirror to see if they could
squeeze around the pelvic openings and upward lift.
The PFMT followed a progression, starting with one set of
eight contractions and increasing the number of total contrac-
tions to one hundred, divided in different sets of slow (6 sec)
and fast contractions (five contractions as fast as possible). To
increase motivation and abilities, we used different exercises
(Fig. 1), positions and sometimes music to follow the beat.
Women were encouraged to perform 100 contractions distrib-
uted in different sets every day.
To enhance motivation and adherence, group dynamics and
exercises in pairs were included. Talking about needs and feel-
ings were also allowed and encouraged.
Women in the control group (CG) received usual care (which
included follow up by midwifes including information about
PFMT) and were not asked not to train their pelvic floor
muscles.
Randomization
A statistical randomization computer program was used to
perform a simple randomization to allocate women into each
group.
Outcome Measures
The primary outcomes were (i) the reported frequency, (ii)
amount, and (iii) impact on daily life of UI. These outcomes
were measured by the validated International Consultation
on Incontinence Questionnaire-Urinary Incontinence Short
Form (ICIQ-UI SF).11 Women completed the forms at the end of
Fig. 1. Examples of some of the proposed exercises in pelvic floor muscle training. PFM, pelvic floor muscles.
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intervention (between 36 and 40 weeks of gestation). Before
intervention, women were interviewed to provide maternal
characteristics such as education level or pre-pregnancy physi-
cal activity habits. To enhance the quality of measurements,
the three interviewers were trained and informed about how
to make women feel comfortable talking about their UI.
Power Calculations
To estimate the sample size, a 95% confidence level, 80%
statistical power, and a 20% of losses were accepted. Assum-
ing, in the usual care situation, a prevalence of 39% of women
affected by UI at the end of gestation (week 36)3 and estimat-
ing a reduction of 20% of women affected by UI in the treat-
ment group, it was considered that 156 women should be
included.
Statistical Analyses
Background variables are given as frequencies and percen-
tages, and means with standard deviations (SD). Chi-squared
and Mann–Whitney tests were used to analyze differences in
categorical variables and t-test for quantitative variables. P-
values <0.05 were considered to be statistically significant.
Effect size was also calculated on ICIQ-Score using t-stats and
sample size.
RESULTS
Initially, 169 women were included in the study. Data from
152 women were analyzed (10.1% loss to follow-up: 10 from
the EG and 7 from the CG). Figure 2 shows the study flow
chart with the numbers of drop-outs and their reasons. All
women included on analysis attended at least 80% of 70–78
exercise sessions during at least 22 weeks.
Background variables at baseline are shown in Table I. There
were no differences between groups in mean age, pre-preg-
nancy BMI, education, and pre-pregnancy physical exercise
habits at baseline.
At the end of intervention (week 36 of pregnancy) there were
statistically significant differences in favor of the EG as shown
in Table II). 95.2% of women in the EG reported no leakage
versus a 60.7% of women in the CG. Only women of CG had a
frequency of leakage more than of once a week (17/19.1%). The
amount of leakage reported by incontinent women in the EG is
referred as a ‘‘a small amount’’ (3/4.8%) but in the CG, women
reported ‘‘a small amount’’ (27/30.6%), ‘‘a moderate amount’’ (5/
5.6%), and even ‘‘a large amount’’ (3/3.4%).
Fig. 2. Study flow chart with the number of drop-outs and their reasons.
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In regards to how much leaking affects their daily lives, the
mean in the CG was higher than in the EG (0.9 (SD 1.8) vs. 0.1
(SD 0.6), respectively. Finally, ICIQ-UI SF Score shows statisti-
cally significant differences between the groups and the esti-
mated effect size was 0.8.
DISCUSSION
The major finding of the present study was that PFMT in-
cluded in a pregnancy exercise program, with three sessions
per week over the course of at least 22 weeks, is effective in
primary prevention of UI in pregnancy, without individual as-
sessment of the ability to contract the pelvic floor muscles.
The strengths of the present study include the use of an RCT
design, high adherence and the implementation of an exercise
program following ACOG recommendations, conducted by a
Physical Activity and Sport Sciences graduate. Some of the
limitations of the study are: no pad test, no assessment of
PFM strength and the non-blinded design.
The prevalence rates of UI in the CG were very similar to
those that we took into account to estimate the sample size.
We assumed a prevalence of 39% of women affected by UI at
the end of gestation (week 36)3 and in our study we found
that a 39.3% of women in the CG were affected by UI, which
was in accordance with these data. We also estimated a reduc-
tion of 20% of women affected by UI in the EG, and the reduc-
tion obtained was higher: a 34.5%.
The reduction of UI found in the EG is in accordance with
other studies in which PFMT is lead by physiotherapists.
Mørkved et al.1 found 16% difference in the prevalence of UI
in favor of the training group in pregnant nulliparous women.
However this study included incontinent women (32% and
31% in training and CG respectively) at baseline and there
was only one supervised session per week. Stafne et al.12
found fewer women in the intervention group reporting any
weekly UI (11% vs. 19%) at the end of intervention (32–36
weeks of gestation). Only one weekly group session was led
by physiotherapists during the 12-week exercise program.
To date, we have only found two studies in which PFMT
was not conducted by physiotherapists. The first one by Bru-
baker et al.13 shows the feasibility of a pelvic fitness and edu-
cation class for affected and non pregnant women. The
women in this study trained twice a week for 11 weeks. The
results showed statistically and clinically significant improve-
ment in pelvic floor and sexual function. The second study, by
Bø and Haakstad8 had a RCT design and PFMT were led by
certified aerobics instructors. No effect of PFMT was found
and that is in contrast with our results.
We found common points in Bø and Haakstad8 and the
present study. An important point is that there was no former
assessment of ability to perform a correct contraction. The sec-
ond common point was the exercise program structure. Per-
haps, one of the main differences was the adherence to the
program. Only 40% of women in the aforementioned study
attended at least 80% of exercise sessions. In our study, all
women included on analysis (100%) attended at least 80% of
sessions. Other differences were the length of the program (12
weeks vs. 22 in the present study) and the total number of
pelvic floor muscle contractions per day (36 vs. 100 respective-
ly). Furthermore, in the Bø et al. study, there were incontinent
women at baseline (26.9% in the EG and 20.7% in the CG).
These results show the importance that a Physical Activity
and Sport Sciences graduate design and lead the exercise pro-
grams to make them effective and motivating for the pregnant
population. They also suggest that the three times per week fre-
quency is well accepted. Although there were positive results
without individual assessment, it may well be that the effect
would have been far stronger if there had been individual as-
sessment of the ability to contract the pelvic floor muscles.
Usual care for pregnant women includes 8–12 sessions with
a midwife in which women learn about the pelvic floor as
well as other issues concerning labor, breastfeeding and child
care, but there is no standardized protocol. These results sug-
gest the need for accompaniment, monitoring and motivation
through the whole gestation period for PFMT to be effective
and the importance of the development of multidisciplinary
teams composed of different professionals to monitor and
nurture pregnant women through gestation to ensure the
highest quality of life as possible.
In future, it would be of interest to compare the prevalence
of UI between groups 2 years after delivery as well as other
aspects regarding the quality of life of these women; and to
study the effectiveness of this type of program in the treat-
ment of UI in affected women.
CONCLUSION
This study shows the effectiveness of PFMT included in a
pregnancy exercise program on primary prevention of UI dur-
ing pregnancy in nulliparous continent women. It also
TABLE I. Background Variables Before Intervention in the Exercise and
Control Groups
Exercise
(n ¼ 63)
Control
(n ¼ 89) P-value
Age (years) 29.9 (3.3) 29.1 (4.5) 0.23
Pre-pregnancy BMI 23.6 (4.3) 22.7 (3.8) 0.23
Educational level
College 23/37.1 23/25.8 0.07
High school 29/46.8 38/42.7
<High school 10/16.1 28/31.5
Pre-pregnancy PA
Inactive 33/53.2 56/62.9 0.15
Active 29/46.8 33/37.1
BMI, body mass index; PA, physical habits.
Mean with standard deviation (SD) and numbers (n) with percentages (%)
(n ¼ 152).
TABLE II. Results From ICIQ-UI SF Questionnaire After Intervention in
Exercise and Control Groups
Exercise
(n ¼ 63)
Control
(n ¼ 89) P-value
Reported frequency of UI
Never 60/95.2 54/60.7 0.0001
Once a week 3/4.8 18/20.2
2–3 times per week 0/0.0 9/10.1
Once a day 0/0.0 7/7.9
Several times per day 0/0.0 1/1.1
Amount of leakage
None 60/95.2 54/60.7 0.0001
A small amount 3/4.8 27/30.3
A moderate amount 0/0.0 5/5.6
A large amount 0/0.0 3/3.4
How much does leaking
affect daily life
0.10 (0.64) 0.97 (1.8) 0.0001
ICIQ-Score 0.24 (1.2) 2.66 (4.1) 0.0001
Mean with standard deviation (SD) and numbers (n) with percentages (%)
(n ¼ 152).
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suggests the importance of both the program design and the
role of a Physical Activity and Sport Sciences graduate in en-
hancing adherence to the program.
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